The Muslim world consists of over 1.6 billion people. Although the Muslim land is mainly confined to countries between the Atlantic ocean in the west and the South China sea in the east, Muslim communities are now present in almost all corners o the world from the northern most tip of Canada to South Africa, Argentina and Australasia. With very few exceptions, most countries in the Muslim worlds are classified socioeconomically as underdeveloped or developing, collectively defined by the World Health Organisation as Low and Middle Income Countries (LMIC) . The cardiovascular burden is ubiquitous among the Muslim population. Even in the newly developed Muslim world (High Income Countries), cardiovascular risk factors and cardiovascular diseases are on the rise. This is in contrast with non Muslim developed world where cardiovascular disease is no longer the main cause of death being overtaken by cancer 2 . This short article will explore the extend of the cardiovascular epidemic among the Muslim world, the possible explanations and propose some measure which may InshaAllah (God Willing) stem the tide of cardiovascular diseases in the ummah (society).
Health and the Muslim world
In terms of life expectancy, no country in the Muslim world made it to the top 30 according to data from the United Nation for the period from 2005-2010. The United Arab Emirates has a life expectancy of 78.7 years, the highest in the Muslim world but ranked 31 st in the world. According to the United Nations 3 , only three other Muslim nations made it to the top 50, Kuwait (77.6 years ranked 41), Brunei (77.1 years ranked 43) and Albania (76.4 years ranked 45). Life expectancy estimate for 2011,according to the American Central Intelligence Agency also did not list any Muslim nations in the top 30 and listed only 1 Muslim nation in the top 50 (Bosnia Herzegovina ;78.8 years at number 45) followed by with Kuwait with a life expectancy of 78.15 years at a lowly 52 nd position 4. There have however been important improvements with some success stories from the Muslim world 5 but more needs to be done to improve the health profile of Muslim nations. Realising this, the Organisation of Islamic Conference had in 2005 released a document which will act as a blue print of action for the 21 st Century to tackle the various problems of the ummah including that on health issues 6 .
Cardiovascular disease in the Muslim world
Latest available statistics from the World Health Organisation (WHO) showed that death from cardiovascular diseases is the number one cause of mortality. It constitutes 30.5% of all death worldwide. Countries in the Eastern Mediterranean, South and South Asia and the Western Pacific are the biggest contributor to CV death 7 . These are also regions where the majority of the Muslim population in the world reside. South and South East in particular have close to three quarters of a billion Muslims, more than any other region in the world. The region is the second biggest contributor of CV death second only to the Western Pacific Region where China contributes the most. South Asia itself contributes to the highest CVD burden compared to other region globally 8 . In the EUROASPIRE survey, data from Turkey showed important differences between herself and other European countries. There were younger patients with myocardial infarction; the smoking rate was higher with a lower HDL C levels 9 . Indonesia, the most populous Muslim country is undergoing and epidemiological transition with cardiovascular disease challenging infectious disease in disease burden 10 . In the meanwhile, stroke in the Arab world though not as prevalent as in Western World is similar to that of China 11 .
Cardiovascular risk factors in the Muslim world
There has been a dearth of published good quality prospective data from the Muslim world as regards cardiovascular risk profiling. Malaysia arguably leads the Muslim world in this respect because since the early 1980s cardiovascular disease had been recognised as the leading cause of mortality in the country and was projected to remain so well into 2020. One of the steps taken by the Ministry of Health was to commission periodic survey of the status of cardiovascular risk factors among the Malaysian population. So far 3 nationwide surveys has been conducted over 3 decades called collectively the National Health and Morbidity Surveys 1,2 and 3 done in 1986,1996 and 2006 respectively. These surveys involving at least 20,000 respondents in each survey showed a worrying trend. All major cardiovascular risk factors showed an increase in prevalence except for smoking where the prevalence has dropped slightly from 1996 to 2006 (from 25% to 22%) but with a worrying trend of more adolescent smokers especially among females 12 . The biggest relative rise in prevalence from 1996 to 2006 was seen with diabetes (80%) followed by obesity (63%) and hypertension (29%). Similar studies looking at national temporal trends in CV risk factor profile from other Muslin world is unfortunately lacking.
Cardiovascular risk factors profiles in other
Muslim countries are also worryingly. Among the Arab world, risk factors like central obesity are not only alarmingly high among the affluent countries of the Gulf States but also in less affluent Arab world of North Africa 13 . In Western countries, Muslims migrants have higher prevalence of cardiovascular risk factors not only compared to the native population 14 but also compared to non Muslim migrant population 15 . The same group of researchers have also demonstrated that Bangladeshi in UK have the worst CV risk profile compared to other migrants from South Asia 14 . There were also more baseline ECG abnormalities suggesting more prevalent silent coronary artery diseases among South Asian migrant population compared to European 16 . In Western Europe (outside the UK), although quality data is lacking, CV risk profile tended to be worse among Muslim migrants compared to the local population 17 .
The increase burden of CVD among the Muslims and that of the Indian Subcontinent in particular can be explained by the higher prevalence of traditional risk factors and not due to ethnicity per se 18 . In Pakistan, the risk of cardiovascular disease appears to similar between male and female, contrary to conventional thoughts 19 . This is partially attributed to the greater prevalence of hypertension among women and observation which is also seen in Malaysia where Malay women (almost all Muslims) have the highest prevalence of hypertension 12 . Cross sectional study from Egypt on the other hand demonstrated that the urban population demonstrated more adverse cardiovascular risk compared to rural folks 20 .
Intervention programmes in the Muslim community
This year in the month of September, the United Nation General Assembly will be highlighting the importance of a global strategy to combat non -communicable disease in general and cardiovascular disease in particular. Several stakeholders and interest groups have already started initiatives which will cut across borders in this noble effort at combating premature CVD worldwide. They include important scientific community like that of the Lancet NCD Action Group and the NCD Alliance 21 . Unfortunately despite CVD being a major problem in the Muslim world, no Muslim country is directly involved in many of these initiatives. One of a few Muslim countries which has taken the initiative is Malaysia which recently launched its own National Action Plan on Non Communicable Disease 22 . The Gulf States realising that they are sitting on a CVD 'time bomb' have also taken some positive steps in curtailing the rising tide of CVD. This is well exemplified by efforts made by the United Arab Emirates 23 . The bidirectional 'top down' and 'bottom up' approach by Abu Dhabi is an interesting to look forward to and to emulate. It also aspires to develop CVD risk scoring systems which are more suited to the Muslim population. If proven successful, this model can be extended not only to other Muslim countries but also to other low and middle income countries. The' bottom up' approach is particularly important because it is ironic that despite the affluent lifestyle enjoyed by its populous, residents in the Gulf states demonstrates poor knowledge on important aspects of CVD 24 . What is most shocking was that knowledge was poorest among those with the highest risk. The same trend is seen among Muslim migrants to developed countries where Muslims (particularly of Bangladeshi origin) demonstrated poorer awareness of CVD than other South Asian migrant population 25 . Any meaningful intervention programme to be implemented should ideally be done early as is being undertaken in Turkey 26 .
Muslim nations and Muslim communities must realise that CVD is a major problem among them and if left unchecked will lead to many more premature morbid and mortal events. The evidence as discussed above is overwhelming and consistent. As such remedial measures must be instituted by all concerned. These will have to be multipronged, integrated and concerted. The scope of remedial measures to mitigate this epidemic is wide and must involve all relevant stakeholders from the public, to the health care providers, governmental and nongovernmental organisations. While it is tempting to repeat successful intervention models adopted in Western population like that of Scandinavia and the United Kingdom, issues peculiar to the Muslim ummah must also be addressed. The Organisation of Islamic Conference despite having a fairly well written blueprint of action 6 did not seem to cover the issues of health in general and CVD in particular well. This will have to be rectified. In the mean time all relevant stakeholders including researchers must play their role with some urgency. Researchers should identify gaps in knowledge on aspects of CVD unique to our populations. These may include role of spirituality in CVD and adoption of an Islamic intervention programme involving religious leaders to spread the message of health and its importance to spirituality. There is almost no research on this from the Muslim world, at least in published English literature but others have published work which is intriguing and needs further verification 27 . While it may be unsuitable to subject elements of iman (faith) to experimental curiosity, nevertheless it's potential in the healing process must be adopted as part of the holistic approach in tackling CVD. Important hindrances to implementing intervention programme must be identified. One such hindrance is the availability and affordability of proven intervention methods. A survey commissioned by WHO on essential medicine in selected low and middle income countries showed that treatment for cardiovascular disease is not widely available and not generally affordable especially in Bangladesh and Pakistan 28. This is particularly so in the public sector. In terms of affordability, standard treatment for coronary artery disease in private sectors will cost a patients in Bangladesh equivalent to 1.6 days wage while in Pakistan 5.4 days wages. Malawi registered the worst result on affordability which was 18.4 days wages! It is however importantnt to note that in affluent Muslim countries like Qatar, despite availability of modern treatment to treat myocardial infarction, the utilisation rate is not optimum. What is even intriguing was that the acute response to therapy is not as good among local Qatari as that of the immigrant population 29 . This is in contrast to observations in the West where the short term mortality rate is higher among migrants (mostly Muslims) compared to locals 30 . Long term mortality rate on the other hand is comparable to local population 31 .
Observations from the Asia Pacific region remind us that it is important to monitor the effect of urbanization on cardiovascular risk profile 32 . Just like the Asia Pacific region, the other bloc of Muslim countries like the Eastern Mediterranean has also indentified regional approaches to tackle cardiovascular diseases 33 . Intervention programme instituted must also take into consideration cultural background of the targeted population. Evidence from Netherlands however rather surprisingly showed that intervention programme designed for Turkish immigrant conducted by female Turkish educators failed to improve diabetes control and CV risk profile 34 . Dutch diabetic patients unlike Turkish immigrants meanwhile benefitted from clinical practice guideline driven intervention 35 . This may suggest that in Muslim immigrant communities, intervention programme need also be gender specific not just ethnic specific. It is also disturbing to note that intervention among deprived immigrant population is Netherland as a whole failed to demonstrate and benefits on CV risk profile 36 . Reasons for these disappointing observations must be understood so that future intervention programmes may show more favourable outcomes.
Cardiovascular Risk Reduction -Pearls from the Islamic Teaching
Health is an integral part of the Islamic teaching. The Holy Quran clearly states that whoever saves the life of a person, it is as if he had saved the life of all mankind 37 . Prophet Muhammad's written traditions (Hadith) contained important advice on health 38 . The Islamic Divine Law (Syariah) was revealed to protect the best interest of human on earth 39 . It places five foundation goals of the Divine Laws (Maqasid As Syariah) of which protection of Life (Hifdh Nafs) is second only to the protection of Religion (Hifdh Deen). To achieve the goals of the Islamic Syariah, important principles or legal maxims are laid down 40 The heart has a special position in Islam. The Prophet said in a famous hadith "Beware, in the body there is a flesh; if it is sound, the whole body is sound, and if it is corrupt, the whole body is corrupt, and behold, it is the heart." 41 . Although this hadith specifically talks about the spiritual heart, the same principle can be applied to the physical heart. Early Muslim physicians like the illustrious Avicenna (Ibn Sina) had outlined important principles of cardiac diseases. Indeed Ibn Sina was the first physician to point out the relationship between cardiac disease and psychosocial make up of an individual 42 . Ibn Sina pioneered the field of cardiovascular therapeutics with detailed description of drugs for the heart, their indications and contraindications 43 .
Books on health incorporating prophetic traditions were also written after the golden era of Muslim contributions to medicine. The most famous being books written by Ibn Qayyim Al Jawziyyah and that of Jalaluddin As Suyuti both entitled the Prophetic Medicine (Tibb An Nabawi). Both authors however did not specifically elaborate on treatment of cardiovascular disease but in contained tips on healthy lifestyle from the prophetic traditions 44, 45 .
Many of what we now know about healthy lifestyle to prevent CVD have roots in the Islamic tradition. The Quran clearly states that Muslims should not only eat what is allowable (halal) but also what is halal and good for health (Halalan Tayyiban) 46 . The Quran also advocate moderation in whatever we do and not to be extravagant including when it comes to eating 47 . When eating, the Prophet (pbuh) advised Muslim to eat in moderation 48 . The Islamic teaching also encourages us to be healthy as the prophet said 'A strong Muslim is better than a weak Muslim but there is goodness in both. The prophet also encouraged us to walk in a dignified manner in a way described as Hauna 49 which was interpreted by the famous commentator of the Quran, Ibn Kathir, as walking downhill with firm steps 50 or brisk walking. The prophet himself is an epitome of health. At an age well pass his 50 th birthday, he can still engage himself in running competition with wife Aishah who was still a teenager and beat her at it. The practice of siesta, a Muslim tradition also known as Kailullah, in the meantime has been linked to positive effects on CV profile 51 and CV mortality 52 . Interestingly a recent study showed that the effect of intermittent energy restriction for 2 days a week produced similar CV benefits than that of continuous energy restriction for the whole week over a six month study period 53 . Muslims are encouraged by the prophets to fast two days a week on Mondays and Thursday and from this recent evidence this practice may help reduce CVD risk in the long run. Recent animal study also gave insight into the mechanistic benefits of intermittent fasting on CVD protection 54 .
Conclusion
As a recognised epidemic, CVD maybe new to the ummah but its presence is not. Metabolic syndrome was prevalent among the affluent even in pre modern era 55. In contemporary times however it is not confined to the affluent among us. With the epicentre of the CVD epidemic poised to remain within the Muslim nations and Muslim communities for the foreseeable further, efforts must be initiated to systematically and strategically tackle this epidemic. Hopefully this short article will at least help to trigger some realisation on the importance of closing the CVD Pandora's Box which had been unleashed for some decade now.
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